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T.HE   TREATM'KNT   OF   HELXIRTIIS 

From  tr.e  earliest  times  in  the  history  &f  mankind 
an  effort  has  been  made  to  alleviate  and  c\tre  disease.   For 
thousands  of  years  the  only  reason  for  applyin;^  a  re'iedy  in 
a  given  case  rested  upon  the  belief,  not  necessarily  the 
fact,  that  it  had  done  good  in  an  earlier  case  which  pre- 
sented a  similar  chain  of  symptoms  or  signs.   This  plan, 

1 
of  course,  is  subject  to  many  errors. 

A  very  large  and  invaluable  part  of  our  methods 
of  treat  nent  of  helmihths  at  present  must  rest  upon  the  re- 
sults of  clini'^al  observations  .^hen  a  plan  of  treat-nent 
does  iTood  in  a  larce  series  of  cases  identical  in  character, 
v.P".  uncinariasis-ascariaais ,  it  is  a  justifiable  assumption 
that  its  effects  are  real. 

With  the  advance  of  ciiemistry,  the  active  principles 
of  drugs  were  separated,  understood  and  employed. 

It  is  pvident  that  medicinal  suostances  used  for 
the  treatment  of  helminths  may  exert  an  influence  on  the  body 
in  many  different  ^ays. 

The  readiness  with  which  a  drug  is  dissolved  or 
broken  up  in  the  ori^anisra  greatly  affects  the  quickness  and 
severity  of  its  influence. 


The  cells  of  the  body  may  possess  oroperties  which 
render  then  immune  to  the  effects  of  compounds,  intact  or 
broken  up,  v.g.,  the  cells  of  the  intestinal  •nen'^r-me  are 
impermeable  to  a  stron.-"^  solution  of  rnB.eineBivm.  sulphate  in 
the  bowel  -ffhich  acts  as  a  purge,  but  if  injected  into  the 
blood,  it  is  a  po^verful  poison. 

Many  cells  othervvise  susceptible  escape  bec^.use 
they  have  the  power  of  oxidi?:ing  the  suDstances  or  of  destr-cy- 
ing  it  before  it  can  do  harm.   In  some  manner,  which  we  do 
not  understand,  cells  of  the  body  possess  the  poiver  of  be- 
coming accuf^tomed  to  the  presence  of  a  given  substance,  pro- 
vided its  amount  at  first  is  not  so  great  that  the  cell  is 
destroyed  at  once,  as  is  the  case  of  bata-napthol  for 
Fasciolapslasis . 

The  che.aicHl  constitution  or  function  of  a  cell 
roay  render  it  especially  susceptible  to  a  given  agont  as 
chloroform  in  uncinariasis  ..vhich  combines  with  the  lipoid  or 
fatty  portion  of  the  cells  of  the  higher  nervous  system 
and  fl-lycogenetic  organs. 

Since  the  recognition  of  the  fact  that  many  of 
the  -disorders  of  function  in  the  body  and  actual  disease 
came  about  because  of  the  presence  of  parasites,  directly  or 
by  producing  poisons  during  their  life  or  after  t/ieir  deatn 
destroyed  the  cells  of  the  body  of  men  as  completely  as 
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destructive  a,-rents,  it  became  clear  that  it  'vas  necessary 
to  destroy  these  -nalign  agents  who  invade  and  live  by  prey- 
inf?  upon  the  body. 

Much  cannot  be  said  as  to  the  protective  povrei^s 
of  the  body  in  defendin.-  itself  against  helminths.  Little 
is  kno.'/n  of  such  substances  as  antidotes  or  other  substances 
to  attack  the  parasitic  vvorms. 

There  are  still  to  be  discovered  suitable  drugs 
which  have  a  special  affinity  for  attacking:  the  invadin? 
parasites  without  exclusively  destroying  the  hitrhly  spec- 
ialized and  vitalized  protoplasm  of  man. 

If  it  were  possible  to  obtain  the  data  of  all 
those  who  die  annually  from  the  use  of  drugs  which  are  impure 
or  useless  from  .veakness,  there  would  be  an  alarming  array 
of  fitrures. 

In  the  treatment  of  liolminths  ,the  unce^-tainty  of 
certain  products  can  be  eliminated  by  usin;r  preparations 
which  have  been  standardized  accordin?^  to  the  U.S.  Pharma- 
copeia. 

One  of  the  perplexing  problems  cf  the  action  of 
druf^s  is  idiosyncrasy.   This  frequently  causes  disappoint- 
ment to  both  patient  and  doctor. 

Climatic  conditions  offer  an  intereot  in-^-  group 
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of  susceptibilities,  as  for  instance,  in  the  tropics, 
generally  lar;Ter  doses  of  pur^v.tives  are  required  than  in 
the  temperate  zones  because  of  the  inactivity  of  tho  liver. 
The  temperanent  of  an  individual  is  also  a  hi/'-lilj  important 
matter  to  be  considered.   It  is  a  fact  that  phlepTna-t ic , 
dark-skinned  individuals  usually  yi'jld  to  drugs  less  readily 
than  blondes  and  nervous  people. 

Classification  of  Helminths 

The  principal  helmtnths  vith  .vhich  one  has  to  deal 
are  those  .vhich  are  stationary,  mere  or  less  with  the  host 
and  have  a  periodicity;  spend  a  given  period  of  their  life 
in  host,  as  the  hcokworm;  a^rain,  the  permanent  parasites 
such  as  trichinae,  whose  entire  life  cycle  is  parasitic. 

The  question  of  chance  parasites  in  the  human  be- 
ing should  not  oe  overlooked. 

"any  examples  of  this  type  are  recorded  as  in 
cases  of  Fasciola  hep^tica  in  man,  ot.'ier  worms,  not  in.jur- 
ious,  Bs  Oxyuris  incognito. 

Spurious  parasites  wuch  as  Furnia  inf  Rrn-ilis ,  verm- 
Is  umbilicus  (creations  of  the  imagination)  as  well  as  half- 
digested  food,  ^aaconthus  polycepiialus  and  striatula  need  no 

2 

treat-nent . 
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Freqvency » 

Let  it  be  known  that  no  species  of  animal  and  no 

3 
race  or  class  of  vxp- n   is  fr^^e  from  parasitic  wor-ns. 

The  frequency  of  infestation  depen-'s  upon  personnl 
habits  of  the  people;  v.g.  Hymenolepis   nana,  Ascaris  lura- 
bricoides . 

Pinv7orms  are  more  common  in  children  than  in  adults , 
and  \7hipwcr'iis  in  ne^^^oes  than  whites. 

Certain  parasites  as  trichinae  and  taenia  are  lively 
to  be  mere  cooimon  among  people  who  eat  improperly  ccoVed 
meats.  In  f^eneral,  animal  parasitism  increases  from  temperate 
to  tropical  climates.  Consult  appendix  attached  for  reasons 
of  frequency. 

Without  exception,  adaptation  to  a  par  is  it ic  exist- 
ence has  been  accompanied  by  simplification  and  re  tro>;ress  ion . 
Forms  that  have  not  to  hunt  for  their  food,  but  receive  it  in 
soluble,  assimilable  state  prepared  by  their  host;  t/iat  furtn- 
er  are  largely  protected  from  the  effects  of  external  influ- 
ences by  thei::-  very  mode  of  life  do  not  need  elaborate  or^^ans 
of  locomotion  or  an  elaborate  digestive  apparatus;  do  not 
need  organs  of  protection  i^.nd   defence  beyond  the  means  of 
neutralizing  the  digestive  influence  of  tne  .juices  of  their 
host. 

Nor  do  they  need  weapons  of  offense  beycnd  those 
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necessary  to  attach  themselves  to  thnt  host  and  pen^^^trate 
its  tissues  in  such  a  way  as  to  gain  therefrom  the  requisite 
pabulum.   Thus  the  or^Tans    of  these  parasites  are  apt  to 
become  reduced  to  very  simple  terms;  limbs  and  or^^ans  may 
beco-ne  rudimentary,  sense  origans  atrophied  and  as  in  the 
cestides  the  alimentary  tract  may  wholly  disappear;  novrish- 
ment  bein.^^  gained  purely  by  surface  absorption. 

The  parasites  are  capable  of  existing'  for  consider- 
able p^ricds  outside  of  the  bO't'y  of  the  host  until  fortuit- 
ously ta'en  up  by  another  or  are  capable  of  livi.ig  in  dif- 
ferent forms  in  a  succession  o^  different  hosts;  o--  lestly 
aid  r.ost  ccmnonl\'',  have  encrnous  reproductive  capacity, 
becorain^!:  little  more  than  anirasted  masses  of  sexuf^l  glands. 
Enormoi-s  quantities  produced  and  -discharged,  in  preperation 
for  f^e  probability  that  v/ith  rare  exception, these  v/ill  fall 
upon  barren  ground.   It  is  stpted  tl  at  Taenia  saj-'inpta  can 
produce  150,000,000  e^'t^'s  per  year. 

Eggs  and  encysted  stages  are  very  resistant  in 
so-ne  instances,  to  extf^rnal  influences,  v.g.  the  Persian 
argas  mp.y  live  five  years  without  food;  Cysticerus   cellulosae 
may  live  four  weeks  or  so  after  host  is  dead;  tricliinae  may 
live  for  r.onths  after  host  is  slaughtered;  eggs  //ith  thick 
shells  are  more  resistant  (ellt/crma-v.'hip;.'orms)  than  eggs 
vrith  their  shells,  (hookv/ccrms  ,pinworns  ,  dwarf  t&pe.'/orras  )  . 


For   this   retrogress  ion  and    sinplif icat ion   cf   structure 
Inevitably   carries   with    it   a   lesLened  capacity   on   the  part 
of   the    individual   to    adapt    itself    to   ot>ier   than   a  very   narrow 
set   of    conditions;    it   ho ;-.  reduced   its   method  of   offense   and 
defense    tc    a   rainimvim  and   thus    v/e   find   as   a   general   rule,    that 
a   given  species   can  only   grow   actively   in  a  particular   spec- 
ies  of   host,    or  W' en   there   are   altprnatives   of   fcrms,    in   a 
particular   series   of  host. 

On   srenert-il   principles   v/e    should   not    expect   such 
parasites   tc    set   up   severe    r^isepse.   V^hen  fo->^ns      thxat   require 
a   considerable  pe-r-icd   for   the  development   of   their   life    cycle; 
fo-^r".s    in   -vMch,    fi:-"thpr   as   we   have   noted   the  survival   cf   the 
species   by  neans   of  passage    into   other   hosts    is   precarious,    it 
would   be   a    suicidal  policy   so   to    injure   the    host   as    to    lessen 
its    capacity   to   obtc^in   nourishment   or    to   arrest    its   power   of 
loccmcticn  and   indirectly    its   opportunity   to   distribute  the 
eggs    of   the   par  &  site.      And   as   a  laatter   of   fact  we   find   that 
these    larper   parasites   tend  rather   toward   s^Tiibiosis,    tc    har- 
monious   living   together,    with  nininal   disturo&jice   tc    the   host,- 
than   toward  the   production  of   states   of   severe    disease.   Never- 
theless v/e  have   no    indication  that   the  presence   of   parasites 

4 
is   £in   sdvanta.ge  to    the   host. 

In   1801    Jordens  held   that   intestinal   »vorrns  .are" tlie 


good  an.t^els   of  unfaillr.t:  helpers   cf    cliildrei."     The  indica- 

ticns    tc-day  are   the    contrary. 

In   order   to   understand   to   a   sli(.-fht    de.-'-^ee  at    least, 

hov/   the    in.ii;ry    is    set   up   by   the   parasites,    it   mi-'-ht  be  helj'ful 

tc    divide   the    evidences   cf   disturbances   accordint^'   to   Tearnsides, 

5 
viz: 

(1)  Injury   cai-sed   by  the  mere   presence   cf    tr.e  parasite. 
In   general   it    is    nil.      There    are   exceptions   as    in   Filar iasis 
when   the   Ijinph  vessel  cr   gland  may  set   up    disturbances   as    in 
elepliantipsis ;    also    Cysticercus   cellulosaein   the    brain  may 
irause   fatal   results,    or    in   the   eye  may   cause   blin-^ness.      The 
larval   sta^re    cf   Taenia  ^eliinococcus    is  most    dant^ercus   as   large 
cysts   are   found    in   the    liver   and  elsev/here. 

(2)  Injuries   ceused   by  migration. 

The   minute   larvae   of   Filaia      nocturna  maVe   a   nigj tly 
migretion  from  the    deep-ser.ted    blocd   vessels   of   the   internal 
organs    to    the   p-^ripheral  vessels    .without    causing   disturbances. 
The   "'"'racunculus  redinensis,    the    le.rge^t   cf   the  round  -.verms,    may 
without    symptoma,   make    its    way  tl'irough  the    tis:-ue8   of    the    body 
untjl    it    cones    to    lie  under   the   skin   of    the    leg,   and   then  only 
sets   up   disturbances   v/hen    it   pierces   the    skin  to   allow   escape 
of    its   ova,    orbecones    ruptured. 


A  common  cause  of  irrit'ition  and  it-'Aiinii   is  the 
noctu^-nal  passa'^e  outward  at  the  anus  by  Oxyurfc   ver.nicular is. 

A  very  ccn'non  dermatitis  is  set  up  by  the  penetra- 
tion of  hookworm. 

(3)  Injury  set  up  by  active  destruction  of  tissue. 

This  is  questionable.   Hookwortns  probably  feed  upon  the 

8 
mucus  membrane  of  the  s^-all  intestines  and  accordin.';  to  Looss 

suck  in  blocd  when  by  chance  they  pierce  theunder lying  capil- 
laries.  Loeb  ^nd  Smith  oppose  this  view  and  claim  that  the 
worms  pierce  the  capillaries  and  that  there  is  a  discharge 
from  the  'vorms  vhich  arrest  the  coagulation  cf  the  blocd. 
The  ccntinred  min^:).te  hemorrha.'^es  may  be  a  factor  in  the  product' 
ion  of  anaemia.  But  others  question  v/hether  it  is  not  a  sec- 
onda-'y  result  of  the  erosion,  net  from  loss  of  blood  but  from 

absorption  through  the  daraa-'-ed  mucosa  of  toxic  intet^tinal 

7 
content,  if  not  from  a  subinjection. 

The  '^'iphyloborthrium  latum  like.vise  attaches  itself 
to  the  intestinal  wall  and  in  so  doing  injures  the  mucous  mem- 
brane. 

8 
The  Tricocephalus  dispar  can  bore  through  the  in- 
testinal wall  but  there  is  little  proof  that  it  has  caused 

9 
many  cases  of  ^pendicitis. 

(4)  Injury  by  losii  of  food  stuffs. 

According  to  Shipley  and  Fearnside  ,  in  general  this 
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is   so    sll;2;}it  as   to    be   negligible.      A  female   roundworm  Ascaris 
Cumbricoides    can  produce   42   gr^jna    of    e^^.^s    every   yearand  ru:st 
extrpct   from  thehost      a   cei^tain  pnicunt   of   nutriment    for  her- 
self  besides   the   ^^ir.ount   thiat    £?oes    tc    build  up   the    ova. 

?^hen  present    in   lerge   numbers,    Franconneau   snd 
■^fresne    describe    a   case    in  which  a   boy  got   rid   of    5,000  worms 
in   less   than   three   years,   and   in  one   day   evacuated   600--the 
less    is    certainly   sfiricus.      Strongyboides   Sterccrales   exist    In 
large   numbers  and    it    is   not   uncoimaon  for   100,000   tc    be   expell- 
ed at    one   time.      Such  a   number    is    said   to   we i^h  200   grams. 
10 

Dr.    Barlow  demonstrated  over   5,000   Fascolopsis 

buskis      which  filled   a   quart    jar,    taken   from  one   patient. 

(5)    Morbid   conditions    caueed    by  excretions. 
11 
Weinlpnri    demonstrated   that    cestcdes      defend    them- 
selves  against   the    action  of   the    digestive    juices   by  the 
elaboration   and   excretions   of   an  antibody--antitrypsin.      These 
defensive    bodies    favor    the    suffocation  that    the   parasites 

excrete;    also    offensive    substances.      The    cyst    contents   of   Tinea- 

12 
Schenococcus    have  been   found  poisonous,    settin*:^  up    in    lower   ani- 
mals,   when    injecteo^    peritonitis   and   urticaria;    similar   His- 
turbpnces  have    been   noted  to    follow  the    rupture   of   these 

cysts  in  man. 

13 
Cattanec  v/orkin^^  with  A6Cc*ri&  found  2  cc.  of  expressed 

body  fluid  would  kill  a  guinea  pig  witiiin  forty  hours. 
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Dr.    Ranscin.   uf   Wasliin<2;ton    is   very   susceptible   to 

Cescj.ris,    dev-lopin;?;  a  marked  urticarial   eruption  from  the 

touch  of   this   worn. 

^^iphylohotlirium  latvs    sots   up   a  most   pronounced 
15 
anaemia.      Scliauman  and   Tallequist   have   produced  a    like   anaemia    in 

the    dog,    by    injecting   extracts    cf    this   peraaite.      Puckless    in 

1R94   first    sho.ved   that    eosincphilia   characte-!-izes   all   forms 

cf  helriinthias  is.      All   kinds   of  parasitic    .vorms   from  the   harm- 

Ifi 
leso   cx^t'.ris   upv/ard    induce   eosincphilia;    end  as    shown  by 

Leuke;istein,    th&re    is    constantly   the   presence  of   Charcot-Leyden 

crystals    in  the  feces. 


Principles   of  Anthelmintic  Medication. _ 

17 

(1)  Anthelmintics  are  selective  in  t?ieir  action;  i.e., 

their  dependable  effectiveness  is  limited  to  certain  sorts  of 
v/orns ,  depending  on  differences  in  structure,  pbysiolo^^y  and 
habitat. 

In  brief  the  germicidal  power  and  insectidal  po.ver 
of  anthelmintics  are  unrelated. 

(2)  Certain  kinds  of  v/crms  require  not  only  £-  suitable 
anthelmintic  but  also  suitable  modes  of  medioatjon;  7/hereas 
otl'er  v/orms  only  require  the  simple  odministrcition  of  a  single 
tlierapeutjc  dose  of  a  suitable  drug. 
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18 
Raillet  states  that  in  ^enerfil,  lar/2;e  v/crris  are 

more  vilnerable  than  small  ones;  adult  Ascarid.s  are  more  easily 

rpmoved  then    larval  forms  or  th;^  smeller  hookwornis ;  the  letter 

more  easily  than  strcngyloides  or  the  small  trlchostrcngyles . 

This  is  due  probably  in  part  to  the  ability  of  small  worms 

to  protect  themselves  by  a  position  In  small  food  masses  or 

under  mucus. 

20 

Lane  s&ys  "No  single  course  of  treatment  by  any 

Vno'vn  drug  or  ccmbinat icn  of  drugs  C£;n  be  relied  upon  to  expel 

tYB     an cylos tomes  vyhich  are  present." 

Perhaps  this  is  due  to  the  fact  that  certain  ■iroups 

are  ?.ttached  to  the  intestinal  mucosa  and  other  groups  are 

21 
detached. 

Another  theory  is  that  v/orms  which  v/ere  feeding  at 
the  time  of  treatnent  were  susceptible  to  the  drug;  that  in- 
dividual worms  had  greater  resistance  or  were  better  protected 
by  mucus . 

(3)   Fluid  extracts  c,r  other  preparations  using  alcohol 
as  a  solvent  for  active  anthelmintic  ingredients  are  frequently 
unsuitable,  on  account  of  rapid  systemic  effects,  due  to  ebscrp- 
ticn  lart'ely  in  the  stomach  an^^  duodenum,  leaving  a  sm.sll  amount 

of  drug  pvallable  for  the  rei]uired  action. 
22 
?ozzolo  was  the  first  to  use  thymol  against  hock-.7orm 

In  1R79  and  advocated  the  administration  of  a  glass  of  strong 
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wine  cr  seme  alcohdlic  mixture  after  ench  dose  of  thymol  in 

capsiules  tc  ftx  ilitate  solution  of  drug. 

(4)   Anthelmintics  of  a  sui'posely  insoluble  type  are 

not  as  insoluble  as  tliey  are  co.''T;iondly  suppoi^ed  to  be. 
23 
Seidell  states  "of  the  thymol  administered  from 

one-half  to  two-thirds  is  apparently  destroyed  cr  temporarily 

fixpd  in  the  body. 

Hall's  experience  in  giving  large  or  repeated  doses 
of  oil  of  chenopodium  found  that  the  faeces  coirmonly  have  the 
distinctive  odor  cf  this  oil,  but  small  (^oses  do  not  give  this 
result  as  a  rule,  and  must  be  very  largely  absorberi.  Salant  and 
ifivingstone  state  that  after  intravenous  injections  cf  large 
amounts  of  chenopardium,  it  cculd  be  detected  in  the  respired 
air,  but  not  in  the  ur Ire  or  bile. 

In  spea>:ing  of  solvents  Hall  noticed  that  toxic 
drugs  are  rj.pidly  absorbed  and  that  the  brunt  cf  the  irritation 
anf^  Insult  due  tc  the  drug  is  borne  by  a  rather  liirated  section 
of  the  digestive  tract,  and  that  a  great  amount  cf  comparatively 
concentrated  drug  is  taken  in  over  the  gastric  and  duodenal 
mucosa,  and  poasibly  by  that  of  the  upper  jejunim  mccsa. 

In  addition  to  the  local  effects,  there  is  tie  systemic 
effect  due  tc  the  sudden  imricslticn  cf  a  considerable  amount  of 
anthelmintic   v/hich  must  be  disposed  of  by  the  body  economy 
in  bulk  instead  of  piecemeal. 
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It  is  desirable  to  retard  that  abscri>t.  ion  in  order 
to  distribute  it  over  as   large  a  surface  of  the  gastric  intes- 
tinal mucosa  as  possible  and  to  allow  the  maxinium  tirr.e  for  the 
body  gradually  to  disprove  cf  the  drug  by  oxidation  and  elim- 
ination. 

(5)  It  is  questionable  v/hether  some  anthelmintics  nee;d 

time  to  act  on  the  worns  before  purgatives  are  administered. 

24 
Deck  and  Bass  explained  the  failure  of  remedies  to  act  effective- 
ly ao  possible  duetto  the  rapid  carrying  down  of  thymol  by 
peristalsis  to  belOvv  the  location  of  the  v/orms",  even  in  the 
absence  cf  purgation. 

From  Hallts  experience  it  is  inferred  that  he  feared 
more  the  absorption  of  the  drug  in  the  stomach  before  reaching 
the  site  of  the  worms.   Prom  a  study  of  250  dogs,  the  results 
seem  to  be  a  little  better,  if  anything,  where  the  drug  and 
purgative  are  administered  simultan-jously ,  than  v^here  the  ant- 
helnintic  is  allowed  to  precede  the  purgative  by  an  hour  cr 
longer.  Such  combinations  as  oil  of  santorin  and  castor  oil, 
oil  of  cLenopcdium     and  castor  oil;  santonin  and  calomel 
seen  to  be  effective  as  the  ingredients  of  the  cor-bir.atlons 
administered  separately  and  at  intervals. 

(6)  Preliminary  fastirt^  is  important.   Although  this 
proposition  is  generally  accepted  yet  an  occasional  writer 
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seems  to  v-.-sivd    It  p.s  o'^'  little  Impcrtpnce . 

When  a  drug  Is  administered  on  a  stomach  full  of 
feed,  it  is  -diluted  to  a  point  where  it  excites  the  minidam 
amount  of  effect  en  the  worns,  and  sometimes  a  drug  of  kno>m 
potency  in  adequate  therapeutic  dose  will  fail  to  bring  away 
any  worms  ?/hen  given  to  experirent  animals  under  these  con- 
ditions. 

Atteirqpts  to  treat  animals,  like  sheep  and  swine, 
by  the  administrf ticn  and  anthelmintics  in  the  food  inave  re- 
sulted in  failures,  or  indifferent  results,  and  it  appears 
th^t  sucli  a  line  of  treatment  would  have  to  be  prolonged 
and  repeeted,  over  long  period  to  attain  any  reasonable  success, 
with  all  that  such  repetition  mlttht  involve  in  the  v/ay  of  cuiriL;lat- 
ive  toxic  results. 

(7)   Gastric  stasis  might  c  ccas-^  onally  interfere  with  the 

efficacy  of  anthelmintics,  as  shewn  by  post  mortem  findings 
25 

on  exp'-'rimental  dogs. 

(B)  T^-'e  pass&r;e  of  worms  following  treatment  is  a  better 
Indication  for  repeating  or  continuir.g  treatment  than  for  stop- 
ping tree.tnent,  as  is  practised  by  many  medical  men. 

When  a  well  selected  treatment  fir.ally  fails  to 
bring  away  worms,  it  establishes  a  fair  presumption  to  the  ef- 
fect that  all  worr.iB  of  the  sort  involved  have  been  removed. 
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This    could    be    checVed   by    e:xa;' Inat  icns  ,at    lea.st    for    two    .veeks    , 
of  thp    faeces   for   parasitic   eggs. 

(9)    Severe   helminthiasis    calls    for  caution    in  adminis- 
tering anthelmintics. 

A   feeole,    emaciated  patient    suffering   from  enteritis 

as   a  result    of   ni;m'  reus   worms,   and    vith  the    bodiljrresistance   al- 

/ 

ready  mucli  lowered  by  -.vorm  toxins,  is  itself  a  contranindication 

for  treat-nent  both  as  ret^ards  the  production  of  local  i:'rita- 

tion  in  the  digestive  tract  and  the  production  of  systemic 

effects. 

26 

Stiles-Leonard  and  the   v/riter  noted   the   value    of 

using   repeated   small    ("oses   of   anthelmintics    in  such   esses 
and  the   need    for  preliminary  building?  up  of   the    bodily   resist- 
ance  by  nutritious   food   and  tonics. 

(IC)      The  mpjority   of  the   .vor?'is   passed   after   anthelmintic 
trea'rerit    come   away    in   the   first   24   hours  after   treatment;    but 
there    is   a   fair   percentage   whicl'  v;ill   commonly   come  av/ay  from 
one    to    six  days.   Perxiaps   this    delay    is    due    to   a  poisoning   of 
the  worms   v/hich   ."eakens   or   sickens   them  to   a   point   where   they 
are    brouglit  away   some    time    after   the  anthelmintic    treatment; 
or    in   other    cases,    may    be  due    to    intestinal  stasis   which  may  not 
be  overcome    by   the    purcration   employed. 

Accorriing  to   Hall's   experience,    the    greater   per   cent, 
of  the   totf-'l   number   of   worms   passed   wliicli    come   away   the    first 
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day  Is  in  this  order.   Taenia,  Dipylidlum,  Ascarida,  Hookworms, 
VThipworins . 

The  Value  of  Anthelmintics  and  Their  Admlniatration. 

Anthelmintics  are  drugs  which  are  uaed  to  kill  or 
remove  intestinal  parasites. 

In  order  to  possess  any  value,  the  drug  must  act 
more  strongly  on  the  parasite  than  on  the  host,  ap.ri  this  more 
intense  effect  may  be  attained  either  by  a  specific  action  on 
the  parabite  or  by  the  drug  failing  to  be  a'?so-oed  from  the  ali- 
mentary tract.   As  a  matter  of  fact,  the  anthelmintics  have  not 
been  s}ov/n  to  possess  any  such  specific  action,  but  seem  to 
injure  most  forms  of  living  tissue.  Anthelmintics  are  often 
dlvif^ed  into  vermicides  and  vermifiges,  accordint;  as  they  kill 
or  merely  cause  the  e:q)ulsion  cf  the  .vorms  ;  but  as  this  is  de- 
termined larf^ely  by  the  quantity  which  cones  in  contact  >vith 
the  parasite  and  the  rapidity  which  which  the  bowel  is  evacuat- 
ed, the  distinction  is  imaginary. 

Again  let  me  state  the  importance  of  understanding 
the  conditions  t>iat  must  be  met  with  in  the  treat-^^ent  of  para- 
sites.  In  the  case  of  hookworms,  for  instance,  their  heads  are 
imbedded  in  the  mucosa  and  their  bodies  surrounded  by  mvcvs 
and  food,   a  number  of  drugs  have  been  recommended  for  the  ex- 
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pulsion  and  treatineat  of  helminth^'  In  thia  paper,  only   a 

brief  discussion  can  be  outlined. 
27 
(a)   Thymo  1 .   Derived  from  the  oil  of  th^Tne  and  otner 

volatile  oils  and  occurs  in  larr^e  crystals.   Almoat  insoluble 
in  water  but  is  freely  .soluble  in  fats,  oils,  alcohol  and 
vinef^ar;  hence  .vhen  given  internally  can  not  be  Ki^/en  in  com- 
bination with  the 36  ingre-lients. 

In  my  aeries  of  some  forty  cases  tree.ted  at  the 
Marine  Hospital,  Wilmington,  N.C.  in  1014,  I  used  the  routine 

method  of  the  United  States  Public  Health  Service  as  advocated 

28 
by  Stiles. 

1.  A  very  ^ight    supper  and  a  pur^e   the 
night   preceding   the    trea^raent 

2.  No   foodexcept    black   coffee  for    breakfast. 

3.  First   dose   of   thymol  at   6  A.;^J.    one   half 
of   the    total   dose   of    thymol.      At   8  A.M., 
one-half   tne   dose,      at   10  A.M.    Epsom 
salt:?.       (Never   castor   oil). 

4.  Patient   remains    in    bed  until   afternoon. 

29 

Dock  and  Bass  recomended  tne  following  instructions 

to  be  Riven  the  pati-int. 

(1)  7ilk  or   light   diet   day   preceding  treatment 

(2)  Sodiu'a  sulphate    (oz.i)    the   night   before. 

(5)    Adminia^.rition   of   20   grains   thymol  at    6   A.M. 

(4)  "  "20   grains      tnymol   at    7    A.M. 

(5)  "  "   20   grains   thymol  at   8   A.M. 

( 6J  • "    1    nz.    "RT^ani-i    aalta    at    10    A.M. 
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■Hrink  nothin^T  but  a  little  wate'*  until  4  P.W.  and 
rei-'iain  in  bed.  After  4  P.M.  ari^e  and  eat  wiiateve-  ycu  deoire 
and  do  ivhat  you  like. 

In  det  :^rraining  the  dose  in  our  cases,  the  apparent 
age  rather  than  the  real  age  was  considered,  and  cutting  do^yn 
the  dose  when  cardiac  syoipto/ns  and  other  unfavorable  conditions 
were  present. 

The  follo;/in>^  doses  represent  the  rna^xlmum  amounts 

to  be  used  durin,^  one  day  is  treatment  for  the  age  group  in  ques- 

30       28 
tion.   This  group  is  used  by  Ashford,  King,  Stiles,  Dock  and 

29 
Bass  as  being  a  safe  practical  guide. 

Ages  (in  size)      grains    gra in3_ 

Under  5 

5-10 

10-15 

15-20 

20-60 

Over  60 

31 

In  a  study  of  259  treatments,  Stiles  found  that  205 

cases  coraplained  of  unpleasant  effects.   The  most  common  com- 
plaint was  of  a  sickness  at  the   stomach  (nausea)  which  .vas  pres' 
ent  in  65  treatments  (14.2"^).   In  so^ne  instances,  this  con- 
dition was  clearly  due  to  the  thymol,  but  in  the  other  in- 
stances, it  seemed  to  be  doe  to  the  salts. 

T}ie  second  most  frequent  complaini  .-/as  of  "weaVness" 
which  was  noticed  in  62  cases  (13.3'^).   The  explanation  of  this 
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1.0 

30 

2.0 

45 
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4.0 

30-45 

2.0-3.0 
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is  due  partly  to  drugs,  salts  and  fast  lag. 

The  third  complaint  in  order  of  frequency  .vas  of  a 
•"ourning  in  the  stomach"  following  thymol,  in  45  patients 
(9.7^0. 

Next  comes  dizziness  "including  giddiness"  "stag- 
gery"  (drunk)  occurring  in  44  treatments  (9.4'^).   peadache  oc- 
curred in  14  cases  {2>^)    and  vo'niting  in  13  cases  {2.8/^)    were 
almost  equally  frequent. 

The  rest  of  the  cases  offered  small  groups  of  minor 
disco>aforts  as  sleepiness,  chills,  fainting,  etc. 

In  general  it  may  be  stated  that  patients  feel  better 
when  they  remain  in  bed  as  much  as  possible  until  dinner  time, 
but  some  do  not,  and  yet  suffer  no  ill  effects. 

Because  of  various  reports  re-arding  the  effects  of 
th^nnol,  not  a  fev/  persons  have  considerable  fear  of  the  d^ug; 
and  reports  of  sickness  c-^  of  death  d^  ring  treatme:it  have  un- 
doubtedly been  a  very  important  factor  in  inhibiting  others 
from  continuing  the  treatment. 

Eleven  deaths  have  occu-'*red  up  to  1913  during  thymol 
treatment.   Some  of  these  follo/ved  the  use  of  castor  oil; 
and  some,  tc  th^?  failure  in  carrying  out  the  proper  treatment. 

Stiles  believes  that  thymol  and  salts  alone,  vith- 
out  the  addition  of  a  sanitary  privy  will  not  eradicate 
hookivorra  disease. 
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Oontra-indicat  ions  for  thymol  administrations 

(1)  No  food  from  the  tirae  of  the  first  purgative 
until  after  the  final  dose  of  salts  has  acted. 

(2)  Alcohol,  oils,  .^ravy,  butter,  railV,  or  other 
fatty  focds  during/  the  period  of  treatment. 

(3)  Fevers,  espacially  ■nalarla,  and  p.cute  fevers. 

(4)  "Diarrhoea,  or;-ranic  cardiac  and  renal  disease, 
advanced  tuberculosis. 

(5)  Extreriely  weak  or  feeble  from  old  age. 
Pregnant  ivomen  or  women  with  serious  hemorrhagic 
disease  of  the  uterus. 

32 
The  Int.  Board  of  Health  administers  thymol  in 

the  above  conditions  under  very  riffid  control  duriap^  tne 
treatjient . 

B.   3eta-napthol.   A  mcnatomic  phenol  occurrin?^  in  coal  tar, 
but  usually  prepared  from  naptha  ?lone.   It  occurs  as  p  color- 
less or  pale  buff-colored  shinin,-^  crystalline  laminae,  or  as  a 
whit-yellov/ish  powder,  having  a  phenol-li'^e  odor,  and  a  sharp, 
punt^ent  but  not  persistent  taste.  For  several  years,  the  drug 
has  been  used  in  the  treatment  of  the  hookworm  disease. 

Experience  shows  that  small  doses,  0.5  to  1.0  g-^ains,  while 

33 
slis-htly  toJKic,  have  low  a:ithelmint ic  power,   ^>arlin^■  and 

others  found  that  a  sin^^le  treat.nent  vlth  40  f^rains  removed 

only  26.77'^  of  the  worn.s  p^-esent. 

^^ackett,  in  a  series  of  1,114  cases  discovered  that 
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two  doses  of  the  drug  each  consisting  of  4.5  gralna  cured 

but  ItS   of  cases  treated. 
33 
3aznia  and  Alves ,  in  a  series  of  hospital  experiaents 

in  Brazil,  treated  a  number  of  cases  ivith  IR  (grains  of  this 
veriiifuge.   The  cases  received  a  preliminiry  purge  on  the  even- 
ing before  treatment,  and  on  the  followin,-;  day,  were  given 
6  grains  of  beta-napthol  in  six  divided  doses,  administered 
on  3  successive  days,  until  the  18  f^'^iins  had  'o^ft-cx   given.   A 
sn.line  pur,4;e  was  administered  on  ths  final  r^ay  of  treatment, 

tv70  hours  after  the  last  capsule  had  been  taken. 

33 

Gonzaga  and  Lima,  in  a  series  of  400  severely  infect- 
ed cases,  treated  by  this  method  durin^'■  1018  report  73.5/^  cured 

Smellie,  in  Brazil  in  1919,  conducted  experiments 
with  larfte  doses  and  produced  severe  toxic  S3T3iptO'ns,   In  4 
patients,  the  red  blood  cells  were  destroyed  in  great  numbers, 
with  resultant  anaemia,  icterus,  haemoglobenuria ,  enlargement 
of  the  spleen,  liver  and  gall  bladder. 

It  nay  be  possible  that  patients  who  had  a  recent 
attack  of  -nalaria  .vith  fragile  red  olood  cells  are  more  sensi- 
tive to  the  toxic  action  of  the  drug  than  others. 

larlc'.T  ,vho  "e-^ently  returned  from  the  endemic  centre 
of  Fasciolop^Ls  buskii  in  Tnlna,  gave  a  lecture  to  the  helmint- 
ologicttl  students  of  ^>r .  "^ort  in  which  he  demonstrated  large 
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quart  jars  of  flukes  expelleH  by  thp  beta-naphthol,  e.  vcnder- 
ful  an''  qma?;lnp;  number  of  parasites.   He  hinself  has  taken  as 
hit^h  as  7o  grains  per  day  for  self-treatment  of  thi:;  infest- 
ation. 

G.   ^spidium.  (inale  fern)  the  dried  rhizome  of  "Oryopt-^ris 
Marginalia.   The  active  const it^jent  of  this  re-iedy  was  sup- 
posed to  be  filicic  acid  by  Poulson,  but  Boehm  has  found  other 
neutral  acid  bodies  present,  such  as  aspldinin,  planaspidic 
acid,  abaspidin  and  aspidinol.   These  bodies  are  all  -ierived 
of  phloroglucin  and  butyri:.  acid.   It  is  still  uncertain  >vh2th- 
er  the  effects  of  male  fern  are  attributed  to  any  one  of  them 
or  whether  all  of  them  may  not  share  in  the  action. 

The  extract  of  oleotsein  of  rnalr;  fern  is  the  only  one 
used  in  nedicine.   As  a  general  rule  it  pas3es  through  the  bo\7el 
without  causing  any  symptoms  whatever.   The  quantity  of  active 
substances  dissolved  while  sufficient  to  destroy  the  parasite 
is  tco  srnall  to  p-'^oduce  any  effect  on  the  host,  and  escapes 
with  the  other  contents  of  the  bowel.   In  30':i'=>  cases,  however, 
where  larj?e  quantities  are  adminifstered ,  or  wliere  sc-e  unknown 
condition  favors  absox^pticn  or  retention  of  an  uni'.sually  large 
aincunt  of  the  active  condt it  ;ent3 ,  grave  and  even  fatal  s^rmp- 
toms  nwy  supervene.   These  consist  in  vomiting,  and  purging, 
with  acute  pain  in  the  abdomen,  muscular  .veakne:5s,  confusion 
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and    somnolence,    -.vitii   occasional  t<vitchi:^  of   tlie  muaclen 

or   sli;i:)jt    -lonvulsive   move-ients,    collHise,    corna,    and  do-tth. 

In   some    Crises,    permanent   or   temporary   blindnesa   has   resulted 

from  neuritis   and   subsequent   atrophy  of   the   optic   nerve. 

^  The    oleoresin   should   be   administered   in   doses   of 

i_ 
0.5   to   zl    in   capsules . 
34 
Poulsscn  recommfinds    that   oily   substances   be   avoided 

during  the   "cure"   as   they   dissolve   the  active   bodies   and 

thus    promote    their    absorption.      It   must    be   used   cautiously 

in  cases   with  marked  anaemia,    general  debility  and   ciironic 

alcoholism,    cardiac   and  renal   diseases. 

J).  Santonin.  A  nsutral  principle  derived  from  Levant  -.vorraaeed 
or  Santonica,  which  is  the  unexpanded  f lower-haads  of  Artemesia 
panciflora,    a  plant    cf   Asia  I^inor   and  Turkestan. 

Owing   to    its    insolubility    in  water,    santonin  has   only 
a   3lip;htly   bitter   taste    In  the  mouth.      It    is   partially   dis- 
solved  in   the    stomach  and  absorbed,    but   enough  passes    into 
the   bo.vel   to    effect    the   removal   of   som-^:  forms   of    intestinal 
worms.    A   certain  amount   of   absorption  occurs    in   every   case 
as    is    siio/m   by   th^   disorc^ers   of    color   vision  an^l    by  the    yellcv 

coloration   of    the   urine.      At   first   objects   ai)pear   of   a    bluish 

35 
color   to    the   patient;    bi't   this   aberration   is   of    comparatively 

short   duration  and   may    in   fact  pass  unnoticed.      it    is    fol- 
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lowed   by  a   niuch   long^er   period   of    "yellow   aight"   or   xanthoi^sia. 

Such   symptoms   a;?   rollin-;   of   the    eyes,    ■^riniiri;<    of   th?   teeth, 

flexion  and  extension  of    the   neck  and   rotation  of   tne   head 

from  side    to    side,    point    to    chanf^es    in   the    central   nervous 

system.    It   undergoes   some   oxidation    in   the    tis.ues   and    is 

excreted    in   tlie   fdeces    and  urine,    ./hich   is   of   a   deep   yellov/    . 

color. 

36 
Schroeder  states  that  santonin  solutions  were  by 

no  means  fatal  to  helmlnts,  and  explains  tfieir  therapeutic 

effects  by  supposing  that  santonin  renders  the  intestine  so 

unpleastiiit  an  abode  for  the  parr.sites  that  they  miRTate  fron 

it  voluntarily  into  the  lar^e  bowel  and  are  carried  ovt  by 

the  purgative.   The  worns  are  often  found  in  active  mover.ent 

when  passed  after  santonin,  althou^^h  this  movei'ient  ceases 

very  soon  afterward  from  the  exposure  to  cold. 

Santonin  is  best  given  in  the  forn  of  a  troche  or 
lozenge  in  one  grain  dose.   Care  must  be  used  so  as  nor  to 
use  the  Trochesci  Sodii  Santoninatis  of  the  "U.S. P.  of  1680. 

Xanthopsia  requires  no  treatnent  and  is  not  to  be 
regarded  as  he  raid  in;?  any  dangerous  developments. 

37 
B.   CuBso  and  Granatum  are  of  no  importance  to-day. 

The  tannate  of  pelletierine  has  a  spedific  actjcn  on  tape- 

38 
worms  but  no  effect  upon  the  otJier  intestinal  worns. 
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F.  History  of  Chenopodiinn. 

Chenopodiujn,  American  worniseed,  or  Jer\ibalem  oak, 

rrov;s  in  the  v/aste  places  from  New  P^gland  to  Florida  and 

39 
westward  to  Gelifornla.   Cultivated  in  Maryland,  the  oil 

has  oe^n   known  as  Baltimore  oil  in  contra'-Ustincticn  to  the 

western  oil  which  is  no  longer  much  of  a  commercial  factor. 

Interest  in  the  renewal  of  this  oil  seems  to  date  back  to 

Brflning  in  1906  who,  with  Grebel,  Kobert  and  others,  ir.vesti- 

,^ated  the  pharmacolot^y  of  the  oil.   In  1912,  Scliuffner  and 

40 
Ver7/ort  presented  to  the  15th  International  Con^/ress  in 

Hygiene  and  "^/emography  a  paper  in  which  they  sought  to  demon- 
strate the  superior  advantage  of  oil  cf  chenopodivm  in  the 
treatment  of  hcokwcrns  as  compared  vith  other  vermifuges. 

Schimel  reports  that  the  acreage  put  to  wcrmseed 
increased  from  about  9o  acres  in  1910  to  perhaps  225  acres  in 
1912;  while  the  yiel'^  rose  from  2800  pounds  to  6700  pounds 
in  the  latter  years. 

Composition  of  oil  of  Chenopodivm. 

The  invest. i(3;a t ic  :i  of  the  chemical  and  physical  cliar- 
acterlstics  of  this  oil  was  suggested  by  the  peculiar  results 
obtained  .vhen  it  v/as  ni:<ed  viith   petrolpuii  oil  and  adminis- 
tered to  dogs. 


42 
Kreraers,    in   attempting    to    distill    it   at   atncapiieric 

pressv.re,    found   that   decomposilicn   of   an    expletive    character 

occi:rred  wiien  the   oil    Man  heated    to    boiling;   temperature 

(100° 0.). 

41 
Schimrael  i  Company  at  5  mjn.  pressure  found  that  the 

oil  he.-'8n  to  distill  at  f)^''o.,  25"^   coming  over  at  53  to  79  . 

At  83  they  obtained  a  fraction  v/hich  constituted  the  principal 

part  cf  the  oil  and  to  which  they  gave  the  nane  of  aso&ri''ol. 

43 
Nelson  found  different  results  than  those  obtained  by  Scliimmel. 

0 

Kail  obtained  a  distillation  at  about  50   and  the 
oil  co!::pletely  distilled  at  lOO^O  except  a  ^rumny  residue 
amountin^^  to  about  55^.   The  different  fractions  were  foun(5  to 
be  different  in  anthelmentic  activity:  the  fraction  having  the 
lowest  boiling  point  and  the  highest  optical  rctn  icn  is 
the  most  efficient. 

Experimental  T>ata. 

A  series  of  experiments  on  animals  altiicugh'  not 
entirely  satisfactory,  eeenec^    to  show  trie  following:  Oil  of 
clienopodivm  dissolves  to  a  large  extent  in  petroleum  and  that 
5  times  its  volume  f/ith   0.7  per  kilo  of  oil  has  an  anthelmintic 
efficacy  of  zero;  when  joined  in  double  the  M.  L.  t.,  ^  death 
ensues  inside  of  48  hours  due,  in  part,  to  the  irritant  effects 
of  the  approximate  0.1  mil  per  kilo  of  insoluble  metf^rlal 
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present  ,  and  in  part  to  the  lar^^e  dose  of  oil. 

The  indings  of  the  aacaricidal  valvjea  and  thepost 
mo:"tem  findings  of  the  digeati've  tract  are  aa  fellows: 

In  the  standard  dose  at  the  rate  of  0.1  mil  per 
kilo,  the  ascaricidal  efficacy  is  0,  0,  14,  26,  33,  100, 
100  and  lOOfo  wit?)  no  'conclusions  in  tv/o  cases.   In  nore  than 
the  standard  dose:   at  the  rate  of  0.6  per  kilo  the  ascaricidal 
efficacy  .vas  lOOf^  in  4  cases,  .vith  no  conclubicn  in  one  case. 

In  these  e:xperinients ,  .30  aiils  of  castor  oil  /.'as 
given  at  the  rate  of  0.1  mil  per  kilo  of  oil,  with  an  effi- 
cacy of  100/i^  in  nearly  a]l  cases; but  '.vith  the  honvier  con- 
stituents at  thp  same  rate  of  dosage,  t?iere  was  a  fallinf/;  off 
in  efficacy.   These  e:<pcriments  concli^sively  p-ove  that  the 
heavier  constituents  of  oil  of  cl;enopodium  have  a  diminished 
ascaricidal  efficacy  and  probably  c-n  irritant  cliarac*,er  tending 
to  the  production  of  inf  leimj.  at  ion  and  haei:iorrha(i;e  of  trm   ^astro- 
intestinal  mucosa. 

A-dministrg ticn  of  Oil  of  'llhenopodium. 

The  advanta.'-es  offered  by  the  use  of  Soft  gelatine 

capsules  are:   a  convenient  measured  dose,  tasteless , plus 

the  advant&H^o  of  bulk  and  bother  and  th  assurance  t?:at  the 

capsule  v/ill  not  open  in  the  mouth,  pharynx  or  oesoplia^us. 

33 
^,arline;,  3arber  and  Hecker  In  1918  criticised  this 
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iTiet?'od  on  tlic  grounds  that  with  3-10  nir:lm  doses  in  soft  cap- 
sules at  hour  intervals  only  removed  66.4,'^  of  tlie  hook'.vc  ri'is 
present  from  patients  as  compared  v/ith  the  removal  cf  97.9/^ 
of  v/crris  by  the  same  oil  when  administered  in  freshly  filled 
hard  capsules.   "he  soft  ca^  sule,  they  cliam,  dissolves  too 
slowly  to  permit  its  contents  to  affect  the  parasites  flistrib- 

uted  in  th-^  duodenum  and  the  ur'T)°r  p-?rt  of  t?ie  jej' num,  but 

45 
Hall  thinics  this  to  be  intended  only  as  a  plausible  surmise  as 

he  belives  the  capiuiles  are  digested  or  opened  in  the  stomac>i. 

7/hen  the  soft  eapsules  v/ere  given  with  purgatives, 
the  time  of  openinfr  in  the  stomach  was  materially  shortened. As 
early  as  a  half  hour  after  administration  and  after  all  longer 
periods,  the  capsules  were  partly  cr  entirely  digested  and 
chenopodivm  was  detecte-"'  near  the  ileocecal  valve  in  30  min- 
utes In  one  instance. 

In  no  case  was  the  cepsule  found  unopened  in  the 
intestine.  All  the  evidences  point  to  the  Oi'enir.fj;  cf  the  cap- 
sules in  the  stdmach.   It  becomes  very  much  softened  by  cApca- 
ure  to  the  .•":cisture .  of  thie  dij^estive  fluids  of  the  stomach, 
not  to  nei'.ticn  the  digestive  action  of  these  fluids.   They 
break  very  easily  on  pressure  and  it  seems  very  likely  that 
the  pressure  applied  to  the  pylorus  would  bre8k  these  capsules 
if  they  started  to  pass  unopened;  this  is  hastened  by  increased 
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ffstric    p<^rlstalsi8    dve   to    the  pur^'ativea   and    stimi;latlon  cf 
secretions. 

Given   in    soft   capsules,    oil   of    clienoijodii  m  riay 
stay   in   the    stomach  as    Iciifi   as   one   hoi;r,    and  45   ninutes    if 
given  without   purr-datives;    or   2  hours   and   7   T.inutes    if   given 
with   purgatives.      It    is   knov/n   that  a   certain   riracunt    cf    this 
drug    is  absorbed   by  the    stomach,    thereby   adding   the    systemic 
toxic    effects,    in  addition   to    di/iinisiiing  the   ajnount   cf   anthel- 
mintic  available  a^rainst   the  vom   in  the  small    intestine. 
To    overcop.e  this    in  actual  practice,    the    drug   was    enclosed    in 
an   enteric    coat.      Such   substances,    fairly   insoluble    in  gas- 
tric   juices   are   used,    viz,    talc    shellsc,   phenyl-sf;licylate- 
kera-.tin  and  fornialin-hnrdened    frelatine,    but    each  ai.s    its   ob- 
jections.   It    is   extremely  difficult   to   apply  any   capsvl?-    to 
burst    amidst   the   worins    in   the  snail    Intestine   and   produce   the 
desired  action. 

T^esults    of    Ohenopodiv.m. 

In   1914,    the     .Titer   treated  25   cases   of    intestinal 
pari?'sites    .vith   oil   of    chenopcdium  with   excellent   results.      jn 
two    cases   cf  mixed    infection,    56   escciris    lumbricoides   and 
about  40o   hookv/crns   were   renoved;    in   the   other   case,    66   ascaris 
lumbricoides   and   600   hook-.'/crms  re-ioved. 

In   the   original  exi^erlments   made    in   the  Orient   under 
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Ip.borptory   ccridit  ions  , two   standard   clienopodivn  treatnents, 
separated    by   an    interval   of    t'^n   days,    removed    99'f  of    all   the 
"hooVs",    hrrbored    by   ?    group   of    39   pdults.      Similar    t>-Potment 
in   Braiiil   durlr.K   1918,    e:<cept   that    the   work  v/as    done   under 
field   conditions,   end   91  fo  of    the   worms   harbored   v/ere   r^-iaoved. 

82   vagabonds  more   than    14    years   cf   age  at   en   insti- 
tution   in  Plnheiro-Rio    de   Janeiro,    >vere   treated   three    times 
with   ciienopodium.        fyhe    first  tv/o   treatments    consisted   of 
1-1/2  mil   eac}i,    and   the  third  of   5  mils.      These    treatments 
expelled  a   totnl  of   10,895   worms.      In  this   group   th^ere   were 
9   relative   failures,    or   cases   that   harvored   10  or   more   after 
t.vo    1.5  mil   treatments   had   be^n   taken. 

Pesults    in  Brazil   have    s}it'wn   that    in  heavily    infect- 
ed  districts   where   the    avi-ra^-e   worn  count    is   200  or   more,    or 
where   the  haemoglobin   of    non-malarlcus    individuals    la    belo^v 
60,    two   rcitine   treatments   of   1.5   mil   each  are   not   always 
3'.  f f  iclffi  t ,    and  a   third   treatment     is   advisable. 

In  another   experiment    56   persons    living  en  a   typical 
coffee   plantation    in   the  State   cf   San  Paulc,    Brazil,    who   had 
already   b'^en   treated   t//ice    in   the   routine   way   by   campaign 
dispensers,    were   given   twelve    days    later   a    single    dose   cf 
clienopodi\m.      These   cases   were   found    to    harbor,    on   the   averat^e, 
5.8   '.vorris   per    case   after   they   /.ad   taken   the  first    tv/c    treat- 
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raents ;  v/hile  four  control  cases  treated  for  the  first  time, 
averaged  176  worms  per  caae. 

In  41  per  cent,  of  the  cases  avery  worm  was  expelled 
by  the  first  tv/o  treatments.   In  ^1  per  cent,  there  was  relative 
failure  of  the  drug. 

It  was  repeatedly  noticed  that  chenopcd  ii;in  has  a 
distinctly  inhibitory  effect  upon  the  egg-bearinr;  functions 
of  the  fR'.?le  hooVworn.   If  the  dri  g  fails  to  kill  the  gerrns  , 
however,  this  effect  is  only  temporary;  and  after  an  interval, 
the  female  resumes  the  layin??  of  eggs.  The  ova  disappear  from 
the  fasces,  and  if  the  casds  v;ere  no*  cured,  reappeared  the 
eighth  to  the  thirtieth  day. 

Re-exa'ninations  should  be  made  in  not    less  than  14 
days  after  the  ver"iifr»fe  has  been  taken. 

Effect  of  Tjjet  en  Efficiency  of  Ghenopodium. 

Field  experiments  conducted  during  1919  by  the  T)e- 

32 
partment  of  Hygiene  of  the  University  of  nan  Paulo,  showed  that 

when  patients  //ere  allowed  their  usual  diet  on  th^  dav  befo'-e 
treatment,  bi:t  no  fcod  on  the  morning  of  ♦Treatment,  by  far 
the  results  were  obtained  from  the  drvg^   When  this  procf'du'-e 
•vas  followed  by  a  preliminary  purge  given,  87;'  of  the  worms 
harbored  were  expelled  by  one  treatment. of  1.5  mil;  with  pre- 
liminary catharsis  omitted,  93. 3*^  of  the  vorms  were  expelled. 
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TThen  patients  v/ere  allowed  no  cclld  food  after  11  A.M.  on  the 
day  before  treatraer.t  and  no  nci^rlshrnent  of  any  kind  after  5  P:M. 
and  V7hen  the  preliminary  purge  was  onitted  only  15.5'^.  of  all 
wor-ns  were  rsinoved  by  one  standard  treatnent.  i'oreo  ver , pros- 
tration was  universal  aiion.-^r  patients  receiving  this  diet  and 
their  toxic  syaptoms  were  more  severe  than  those  manifested 

bv  any  other  group  of  patients. 
32 

In  Oeylon  /mere  the  avera.^e  laborer  is  grently  under- 
nourished, it  /ms  found  that  coolies  who  ate  an  ordinary  meal 
in  the  aft'^rnoon  oefore  tre^itinenb ,  were  mor -^  or  less  apt  to 
suffer  collapse  or  syncope  after  medication  than  those  vho 
were  litiite-'  to  an  afternoon  rieal  of  rice  j^ruel. 

In  the  Seychelles  Islands,  it  was  found  that  there 
was  no  dirniautii^n  in  the   percent,  of  cures  wlien  a  regular  diet 
was  permitted  on  the  day  precedin-?  treat.'ient. 

Purgatives. 

No  purgative  ^"ives  entire  satisfaction.   ^Ta^i-'iea  ium 
sulphate  has  oeen   repo'-ted  upon  more  favorably  tiian  any  cf 
the  others  which  have  been  tried. 

Rapidity  of  action  of  this  purgative  has  oenn   found 
to  vary  in  iminense  proportion  to  its  concentration. 

In  Ceylon,  .yith  a  strung  solution,  catiiursis  is  de- 
layed until  evening  of  the  day  of  treatment  or  even  until 
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the    next    lacrning. 

A  weaker   solution    (1.5   to    the  ounce)    gives   much 
prompter   action  and   is    less  apt   to    cause   gripin^^  or    collapse. 
The   laost   satisfactory    dose   of   the    salt   appears    to    be   2-l/2   ounce 
for   adult   male   a'.d  2   oz.    for   the  fetoale. 

In   field  practice,    rnany   of   the  patients,    after    it 

has   acted,    becofne   weak   an-^,    in   some    in^stan^-es,    are   unfit    for 

work  next    day,    .vith  the   result   that    they  lodge    complaints 

against   the    treatment;    but    in  hospital  practice,    .vhere   the 

patient    can  rest  and   be   under  constant   opservation,    it   seems 

best    to   give   it» 

The  original  experiments  of  Darling;  and  Barber  and 
32 
Hacker,  although  too  small  in  number  of  cases  to  warrant  any 

conclusion,  nevertheless  shov/ed  that  when  the  purge  was  omitted 

and  the  other  factors  were  kept  the  same  as  in  routine  treat- 

•nent ,  two  standard  soses  of  1.5  mil  cured  30^  of  the  cases 

and  re'ioved  95*^  of  the  .vorms. 

In  a  series  of  experiments  conducted  in  Brazil  during 
.'2 
1919,  it  jyas  found  that  w?ien  a  preliminary  purge  way  administered 

one  trial,  consisting  of  1.5  mil  of  chenopodium  given  in  two 

equal  doses  cured  29,^  of  cases  treated  and  re'^oved  75*^  of  total 

worms  harbored.  Tnen   the  preliminary  purge  was  omitted,  only 

14*^  of  the  cases  treated  were  cured;  but  83*r  of  all  worms  removed. 
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The  perceata,'!:e  of  failures,  cases  with  ten  or  rnore 
worr.i3  reiainin-:  after  trial  trentment,  was  40. 6,*^  in  the  case  of 
persoiis  receiving  a  prelinninary  purcije  as  compared  with  only 
31  percent,  for  persons  with  omitted  purge. 

When  the  drug  re^^nains  in  th'^  Intestine  only  t.vo 

hours,  as  in  the  case  where  it  is  adrainiistered  in  an  undivided 

dose,  a  prelininary  purge  is  necessary  to  aid  in  worm  eliraina- 

tion;  anr]  at  least  a  portion  of  it  re.iains  in  the  intestine  for 

four  hours,  a  sufficient  time  elapses  for  the  drug  to  produce 

its  effects  whether  or  not  the  intestines  have  been   prepared 

by  preliminary  purgative. 

In  field  treatment  given  in  Guatemala,  Brazil,  Oeylon, 
32 
Seychelles  Islands,  preliminary  purgatives  were  omitted.   ITo 

ill  effects  resulted  in  any  of  these  cases  and  there  .vas  no  de- 
crease in  the  percenta,':?  of  cures  as  compared  with  that  in 
other  years.   Tests  made  in  China  durin^^  191P.   pointed  towards 
the  important  part  that  purgatives  play  in  re-'.cvinf^  the  worms 
from  the  intestine.   It  was  noticed  that  the  percentaf^e  of  liv- 
iH  wo'-ms  was  increased  if  the  salts   acted  quickly. 

Waen   the  amount  of  salts  was  increased  to  2  oz.    instead 
of  1  07,.  on  the  evenin-'  beforp  trent.ment;  and  to  4-2/3  oz.  instead 
of  2  oz.  after  treatment,  805f^  of  620  persons  treated  were 
found  n«^gative  after  one  treatment.    In  this  seri^^s,  the 
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chenopO'-^ium  was   divided    into    t.vo    doses:    oae-half   administered 
at   the   end   of   two   hours;   and   the  other  half   at    the    «nd   of 
fou^  holers   following  the   salts.      Ho    ill   effects   noticed  dre    to 
the   chenopodium  except    perl-iaps   a  nausea  and   vor.itins/   at   times. 

In   Geylci,    durln;^   191^,    and   the    early  part    of    1919, 
the  preliiainary  pur^e  was   craitted  and   a   mixture   cf   cnenopodium 
40  parts   and   croton   oil,    one   part,    -vas   fl;iven   in   the   standard 
dosage  prescribed   for    chenopodium,    graduated  acoordinK   to 
the  apparent  age.        The   dose   was   us\:ally   given    in  t.vo  equal 
parts    vitli  an    interval   cf   one   hour   betv;een.      Two   hoi:rs   after 
the    last  dose   of   ver-nicide,    the  patient   received  a  purgative 
of  magnesium  sulphate. 

So-ce   of   the   features      of   this    combination  are    s^naller 
doses    cf    salts,    required   to    seci.re   effective   post-treatment 
purgation.      After    effects,   as   exhaustion,    rheumatoid  pains   and 
tinnitus   were  much   less    in    evidence   artd  that    nearly  all   the 
patients   W3re   able   to    work   the   follo.ving  day,    but    some    cases 
developed   enteritis   and    diarrhoea  which   requi-ed  prolonged 
treatment, 

Ohenopodixim  and   Ghloroform. 

Chloroform  has   a  higher   coefficient   of    efficacy 

at'ainst   hook-vorra  tnan  oil  of   chenopodium  or   thymol,    according 

38 
to   ^Tall   and   Foster. 
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45 
Schult?!,    in    3pfta>:inf-T  of   chloroform  says: 

"It   has   proved    rapid    in   its   action  and  so 
far,    not   followed   by  any  evil  after-effects. 
Should   the   chloroform  castor   oil  Tiixture 
act   as   favorably   in  human    beings  as    it  has 
for   me    in   dogs,    it   ivill  prove   a  universal 
worm  remedy   off   f?reat    importance." 

Aleasandr|.?^|    states    its   advanta-^^es:      Oombined    .vlth 

castor   oil,    it    requires   no    special  preparation   of   tre   patient; 

it    can   be  administered   at   a    single   dose;    it    does    not    cause    local 

or   ffeneral   disturbances   either    immediately  or    subsequently,   and 

it    is   pe-^fectly  well   tolerated  and   not   nauseous.      He   advocates 

t>K    use   of   3-4   grain   doses,    dissolved    in   olive   or   castor    oil,   and 

states   that    it    is    thoroughly   efficacious  against   hookworms, 

whip'/o^'^as ,    pinvorrns   and  ascarides. 
38 
Hall   and   Foster   found    its    efficacy  against   hookwcrms, 

but    less    30   against   ascarids,    and   not    especially  so   for    <7hip- 

,vor;ns .    Ohloroform   is   rapidly  absorbed   by   the    blood  and  injested 

by   the  hooks,    in  amounts   sufficient    to    produce   anaesthetic   and 

lethal    toxic    effects.      There    is    no    evidence   of    synergistic 

action  when   chloroform  and   oil  are   given   simultaneously;    but    it 

is   possible    to    remove   ascarids   and   hooks    at    the    same   time   from 

the  patient . 

Chloroform . 

The  dose   of    chloroform   is    2-3cc.    when   no    centra-indica- 
tions   exist    (liver, heart   or   kidney   diseases)    and    not   repeated 
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for  ot  least  three  weeks. 

Her'-:an»s  mixti.re,  of  v/hich  clilorcform  Is  e    constit- 
uent, the  active  uncinaricidal  ingredient,  with  castor  oil 
conbii^eci  '.vith  oleoresln  of  male  fern  cr  oil  cf  eucalyptva, 
is  present  in  nunber  of  proprietary  and  trade  prepprat icns . 

Sevan  and  Favill  referred  the  toxic  effects  of  de- 
layed chloroform  poisoning  to  toxins  >;/hich  could  net  be  elim- 
inated from  the  liver  cells.   They  noticed  the  presence  in  the 
blood  and  urine  of  acetone,  diacetic  acid  and  b?ta  ocybutyric 
acid. 

Opie  and  Alford  found  that  fats  increased  in  sus- 
ceptability  to  chloroforir.  poisoning,  while  carbohydrates  af- 
forded a  measure  of  protection  against  it,  whicli  accords  77ith 
the  clinical  experience  cf  English  surgeons. 

Offerji^-eld  thought  that  the  death  in  chic -"of  or-':  poison- 
ing is  due  tonephrolysis  as  a  result  of  the  action  of  the 
chloroform  on  t?  e  ki-^ney  cells. 

Wells  thought  that  the  liver  clianges  are  '^■v^    to 
the  effect  en  the  "i  iver  of  the  poisons  v/hich  desti-oy  the  synthetic 
functions  of  the  liver  cells  v/ltlout  destroying  their  autolytjc 
ferments,  -vith  a  resultant  autolysis  cf  the  liver  cells,  in- 
dicated by  the  pesence  cf  free  amino  acids,  pur  ins,  proteoses, 
peptones  and  polypeptide  in  the  liver. 
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Whipple  and  Hur.vitz  have  founH  tl'iat  f  it)  r inijrer  may  be 
almost  eliraitiHted  frota  the  circulatin,^  blood.,  aui^sequently 
reappaarint^  after  the  repair  of  the  liver. 

Schoenhof  has  siminarized  29  cases  of  delayed  poison- 
ing in  "i.an  of  .vhich  17  recovered  an'  1'^  were  fatal. 

Farquhar  used  sodium  bicarbonate  ?.nd  Jensen  adren- 
alin with  success  in  chlorofcr:n  poisoninj^. 

Sinonds  feeds  suiiar  to  his  cases,  yhich  '"urnishes 
easily  oxidizable  naterial  for  the  liver,  in  which  the  glycerin 
is  deplAt=!d,  inhibit in*^  autolysis. 

Compar  i  s  o  n  of  Oast  or  0  i 1  and  0 1  he  r  Pu  r  ^at  i ve  a . 

In  the  Third  Anmial  Report  of  the  Rockefeller  Founda- 
tion dated  januar  /  1917,  in  regard  to  hcok.vcr^a  .vork  in  Trinidad: 

"It  was  necessary  to  use  raaf^nesium  sulphate 
instead  of  castor  oil  because  of  a  strong 
local  prejudice. " 

""^arlin^  and  Barber  in  1918  noted  in  those  takinr^ 

casto'-  oil,  a  series  of  discomforts,  such  a  -3iz?',iness ,  and 

deafness,  heavy  precipitates  in  the  urine  /then    tpstei^  for  oil 

of  chenopodium.   In  those  taking  salts,  there  '.vas  not  this 

degree  of  disccnfort  or  incoordination.  On  the  other  hand,  is 

notei  in  the  same  report,  a  ve^-y  serious  mishap  in  a  child  of 

three  years,  on  who;n  the  second  dose  of  ma^r.  sulphate  had  no 

effect.  She  recovered  aft?r  a  dose  of  castor  oil- 


\c 


47 
Reiser    in   1917    repo-ted    in   the    "^lilitary   Sur^^eon" 

the   death  of   tfio    children   in   Ceylon,    where   maj^.auph.    was 

used;    and    in    corti-mring   the  results   here   with  that   in 

Sumatra    vvhere   there    -vere   no    .ieatlis    in   300,000   treated  with 

oil   of    chenopodiuti,    no   preliminary  pursration  and    castor  oil 

used    instead   of  salts. 

50  49 

Hall  and   salant    ^ound   that    fixed   oils   have  a   value 

in  preventin,e   chenopodium  poisoning.      castor   cil,    in   Hall's 

experiments   of   22o   days,    c^ave    excellent  result.      It  will   save 

the   lives   of   animals   receiving   lethc.l   r^cses   of    chenopo^irm    vr^en 

administered    with   the  drug   or    an   hour    late-r.      Liqrld    petrolatum 

affor'^s    little  protection  and   diminishes   the  efficacy   of   the 

drug.      Olive   oil   retards   the  passage   of   chenopodium  from  the 

stomach  and    increases    -rastric   absorption  and   does   net  protect 

against    lethal   doses. 

Intravenous   Injectic.is   of   Chenopodium. 

49 

Salant  and  Livingstone  records  shc^/^  that  /rhp.n   an 

emulsion  of  .02  to  .08  cc.  is  injected  into  the  femoral  vein 
of  a  dog,  the  blocd  pressure  falls.   With  a  second  injection,  . 
the  effect  v/as  more  pronounced.   This  fall  Is  lelie-.i^d  to  be 
cardiac  in  origin.   Likewise  frpqi:ency  of  heart  action  vras 
diminished  and  also  e    marked  decrease  of  va;n:s  irritability  was 
observed. 
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Respiratory  dej)re8sicn,  such  as  decreased  amplitude 
and  rate,  wlt^i  apnoea,  was  common  ir;  dogs  bvt  less  so  in  cats. 

That  the  essential  oils  may  be  detroxifiod  by  glucucrlc 
acid  has  been  shown  by  Schmiedeberg,  Mayer  and  Hjldebrandt. 

Larrre  ajnounts  of  glycucrlc  aclc  were  obtained  after 
feeding  gra,pe  supar  or  cane  sugar  which  might  thus  e>ipla  in  the 
effect  of  cliencpodivTn  in  star-vaticn.   Its  toxicity  is  distirictly 
increased  in  starvation  anr'.  decreased  by  fee'^'ing  oils  and  a 
rich  carbohydrate  diet. 

Intra-Intestinal  Tube  Treatment. 

Kantor  in  1918  used  th'?  tube  method  in  tho  treatment 
of  25o  coses  with  good  results. 

This,  methon  secures  the  concentrr  t  io-;  of  the  drug 
in  the  s-^all  intestine,  and  can  quickly  accomplish  its  -ffork. 
It  is  feere^'  tyis.t  this  method  v/ill  not  be  widely  used  and 
hence  cm  be  dismissed  from  further  consideration. 


The  ffener&l  rule  may  be  It  id  do'ym  t:.at  for  ver-.iinous 
infections  of  the  brain,  bones,  muscles,  eye,  l\ngs,  liver, 
kidney,  spleen,  blood  and  IjiTiphatics,  trie  re  is  no  satisfactory 
si^eclfic  'Medicinal  treatment,  although  so~e  of  these  may  oe 
treated  surgically. 
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Fllarlg.sls. 

Recent  arsenical  preparations  appeared  to  have 

killed  the  adult  worm. 
51 
O'Brien  killed  the  embryo  of  F,  noctvrna  with 

atoxyl:  5-40  minims  intravenci:sly . 

52 
Pilcher  and  Pilclier   report  a  succesaful  case 

with  0.6  p;ram  of  "606"  but  Werner  states  that  0.5  prams 

of  salvarsan  did  not  diminish  the  numbers. 

In  casp  of  Loa  loa,  the  Calabar  swellings  can  be 

removed  s\.;r(;{ica  lly  and  do  not  require  special  medical 

treatment . 

Sracunculus  medinensis. 

The  ancient  'method  of  gradually  extrecting  the 

untreated  worn  by  wind  in;?:  it  upon  a  split  stick  should  be 

avoided. 

58 
Manson     recominended   tc   douch  the  site   occupied 

by   the  parasite   with  cold  water   3   or  4   times  a   day,    and  pro- 
tect   during   the    intervals   with  dressings    wet  with  water. 

The  uteriiS    e'npties    itself   rapidly;  afte'-   cc^plete 

evacuation  no   lorger   reacts    to   the  water   and  t^n   extraction 
is   easy. 

Emily's   metiiod   of    injecting    1-100(;  solvtion   cf 
bicJilo^ide   of   mccury    is   efficient   ar.d  practical.      •^he   wcriu 
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dies  and  is  absorbed,  cr  may  be  extracted  with  the  aid  of  a 

knife. 

53 
Turkhud   had  p;ccd  resi  Its  v^ith  a  Icticn  of  sod^vm 

chloride  (5''^)  and  scdii;m  citrate  0.5'*'.   Hi?  found  this  mixture 

useful  Jn  early  cases  and  also  after  inf Isjnmatory  sif^ns  have 

manifested  themselves  as  a  resi-lt  of  improper  treti  tr'sent . 

54 
""acf:e   had  t'ood  results  from  Intravenous  injections  of  4 

t^rains  of  e":etin.  He  foun'-  that  it  was  sufficient  to  cause 

a  disappearance  of  the  worn.  It  is  suggested  tiiat  the  tartar 

emetic  be  ^'iven  every  otl'er  day  in  one  f^rain  doses  until  s 

total  of  6  trains  has  been  administered.   In  event  of  relr.pse 

or  recurrence,  a  second  course  should  be  (^iven. 
55 
Surveyor   treated  a  case  of  'Oistoma  disease  in 

India  by  emetive  in.iecticns  varying  frcm  1/2  to  1  grain, 

besides  salts  an-^   ergot.   Th:/mol  and  menthol  o^  1.5  cc. 

preparf- ticns  }iave  been  used  intravenously  for  11  days 

without  any  toxic  effects. 

Schistosomiasis 

The  Surgeon  General  of  the  United  states  Puolic 
Health  Service,  p-overning  the  medical  inspection  of  immi- 
grants, issued  regulations  in  August,  1917,  pl&clr.g 

Gloncrchiasls,  Schistosomiasis  and  Paragonimiasis,  the  most 

48 
important  of  fluke  diseases  cf  the  Orient   on  ti.e  list  of 


44 


excludable    diseases   because   they  were   conBidered   to   be 
Incurable, 

Paragonimiasis. 

In   endenlc   bencptysis,    the   luni's   are   tunneled 

by  Paragonimus  v/esterrnanni   and   Infiltrated   by   their   cva. 

There    is    no   hope   of    curin^:   the    condition,    but   accordinj^ 

57 
to   "^elliaan     mild   cases,  if   re-infecticn      is    avoided,    j.oay 

recover   spontaneously.      Association  with  domeatio  ani'aalR 

should  be   avoided  as   .veil  as  raw  fr^sh  .vater   crabs. 

Glonorchlasis 

These  flukey  inhabit  the  ^all  and  bile  ducts,  the 
functions  of  the  liver  are  perverted  by  the  patho lexical 
chan^-es  and  becomes  atrophic.   In  vie. 7  of  the  beneficial 
effects  reported  from  the  use  of  salol,  it  is  recoanended 
as  the  only  kno.vn  drug. 

Gholagoguea  have  been  tried  without  succe.^s.  Re- 
moval of  patients  from  endemic  districts  tc  prevent  re-in- 
fection. 

56 

Choleocystotomy  has  been  advocated  by  Forchheimer 

and  laparatorny  by  Katsurada  to  carry  out  local  treatment. 
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3ilhar2iosl3. 

Accoriinp:  to    Chriatopherson    ,    Bilhnr?:ia   will   no*-. 
be   eliminate^   as    b    national    iisease   from  ^'Kypt   by  the  applica- 
tion  of   antimony  tartrate   re^ao^y,    altnough   su-^nleniented    by 

-^1 
fhe  hyj-'ienic  rae  asures    suKf^eated   by  Lipef       for   dealinK   jvith 

the   all    important   nollusc;    sound   and  thoro\;;?h   a3   thev  are. 

It    is    true  that   the   natives    ,vill   co-operate    in 
spite   of   relii;^ious   prejudices,    ii^norance   and   primitive   no- 
tions  as    shOkTn   by   the    fact   that   as   raany  as    1000   cases   of 

50 
bilharzia  apoeared   for    treat-nent    in   both  voluntary  hospitals. 

In   a  series  of    500   cases   the   treatment    .vas   as   follo'/ys: 

13   had   6   doses  a-ncuntin^   to  12   airains   antimony  titrate 

57       "      7       "                   "  "  14.5       "  "                      " 

5^       n      8       "                   "  "  17 

138    "      9       "                   "  "  19.5       "  "                      " 

107    "    10       "                   "  "  22           " 

70    "    11       "                   "  "  24.5      "  "                      " 

59    II    12+    "                    "  "  27            «  11                      n 

34R    (or   70"^)    of    this    number   were    pr'onounned    cured. 

In  a   total   of    1000   cases   there  wer^^    10   deaths   attrib- 
uted  to    the    treatment   o '■   to   the    disease  itself. 

Many  who      Applied   for   treatment  were   physical   wrecks    but 
not    .veoded   out. 
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The  method  of  administration  ia  very  simple. 
Taolets  containinj^  10  c^rains  eich  of  anti-nony  tartrate 
are  dissolved  in  sterile  solution  so  that  5?0  ninims  contain 
1  ^rain,  and  this  is  injected  into  vin  at  plbov. 

Complications  resulting  from  bilharziosis ,  such 
as  urinary  fistulae  and  rectal  papillomata,  are  threat  ly 
facilitated  by  the  elimination  of  the  causative  factor, 
before  these  injections,  it  required  months  to  heal  tnera 
after  operation  b\^t  nca   only  about  20  day^  suffices. 

Rectal  cases  sho./ing  friable,  cauliflower  tumors 
of  the  mucor.s  .nembrane  are  treated  by  li^^ature  and  in  case 
of  small  .'TrO'iVths  by  re'iovin,^  as  much  as  possible  by  scrap- 
in-T  with  the  finger  nail  and  swabbing  with  zinc  chloride 
solution. 

In  the  Katayaraa  endemic  district  of  Japan,  accord- 
ing to  Gort,  it  is  no.v  difficult  to  find  the  internediate 
snail  host  infected  with  schistosomes. 

A  great  reduction  in  morbidity  and  mcrtality  fol- 
lowed control  measures. 
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Conclua lend 

Medicines  adniniatered  per  o -em  or  aubciitaneous- 
ly  for  somatic  and  extra-intestinal  helminthiasis  have  not 
beon   as   s'jcessful   as    intestinal  helminthiasis. 

Cures   of   hookworms   are   frequently  reported    in 
lar^re   numbers    but   not    justified    in   the   name,    if    cure  means 
freedom  of    the    stools    from  ova. 

There    is    no    single    drug  or  com'oinaticn   of   drugs 
which  act  upon   the   parasite    without    disturbing  th?^    host. 

Inconsistent   results   are   obtained   by  various    men 
in   the   field   .vith  the    best    kno^n   drugs,    as   for    instance, 
thymol- Ciienopodium. 

In   the   hands   of  many,    chenopodium   is   preferred   to 
thymcl--u3eful    in    double    infestations,   has    less   systemic 
eff ect3--l3S3   time  required   for    individual   treatment. 

In  the  writer's  experience,  patients  vvho  had  both 
thi^mcl  and  oil  of  c/ienopodium,  prefr>r  the  latter  as  it  does 
not   make    them  sick   or    k   ep   them   in    bed. 

Unofficially  reported  by  Stiles,  72  deaths  due  to 
the  oil   of    chenopodiiira. 

Each   fielri   -.vorker   has  his    of/n  theories    regarding 
purgatives;    no    two  men  obtninln.^   the   same  results.    This   also 
depends   on   local   he  bits. 
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Recent   work   in    bilhar.ziosls    mari^s    a   n^^.f/  era  and 
anpfiars   to    be  a   treatment   par    excellence    for   flukes.      The 
method    is    simple   and  rapid,    can    in.-ject   hundreds   of   patients 
in  H   day.      This   will   have  a   frreat   me^lical  and    economic    value 
as  V7e  11  as   scientific    interest; . 

The  nethod   of   transmissions    is   knc/n    in  all   im- 
portant helminth  diseases.      Each  disease   represents    a  dif- 
ferent  prcbleni--but   all  alon^::  the   sa.ie    line--naraely   preve.-.t  icn. 
In   such   instan-^es  ,    where   ive    do   not   have   to   deal   with   any 
specifically    identical    infections    in  any   of   the  doniesti:at- 
ed  ani.'oals,    the   disease   can    be    blotted  out   cf   existence. 

The  heavily    infected   cases   cf   hookworm  of   the 
South  have    disappeared   but  Uncinariasis   still   exists  and   virill 
exist    because   too   much   faith    is    being  placed    in  drugs    and    too 
little   knowledge   of   the   sanitary  conditions. 

A  great    deal   of  valuable  work   is    being   published 
in    journals  v/hich   are   not   easily   accessible    to    the   physician. 

The  total  evidence  collected  in  this  paper  in-iic- 
ates  that  further  work  alcng  this  line  is  necessary  and  de- 
sirable. 
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